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~ 	Prctocol: Twelve Hcur Fungicldal Effcacy Test of Impregnated Fabric 

OSJECTIVE AN® TEST OVERVIEW: 

This test is designed to evaluate fungicidal effectivenes:3 of a fabric material 
impregnated with an antimicrobial ingredient (copper oxide). A treated test fabric and 
an untreated control fabric will be subject to the sarne level of fungal challenge; held for 
a contact time; and rec®vered for survived fungi. The fungal ioad from the test fabric 
wiil be compared to that from the control fabric to determine tungicidal efficacy of the 
test fabric. 

A fabric representative of "light" fabrics such as clothing, bed linens, kitchen Binens, bath 
linens, etc. witi be tested. The control fabric will be of the sa:Te fiber type and fabric 
cortstruction as the test sample but containing no antimicrobial finish. 

The test fabric may be marketed as reusable or disposable. This protocol will evaluate 
the test fabric for fungicidal efficacy both "as is" and after sirriulated wash and drying 
cycles, which will include simulated environmental stressing to «Jemonstrate the efficacy 
of the product over prolonged use If the test fabric Is effectivE: for reusable, it shalk be 
good for disposable. 

~ 	The fungal challenge test design is based on the AATCC' Test Method AAl'CC 100- 
2004. The method follows the principles stipulated in the U.S. Environmental Protection 
Agency (EPA) guidetines Pesticide Assessment Guidelines Sut;division G, Series 91-52 
(a) (1) (i) and (b) (1), Pesticide Assessment Guidelines Subdiv°sion G, Series 9113, 91- 
51, and EPA DIS/TSS-14 and EPA DIS/TSS-16 2 . 

TESTING CON®ITIONS: 

Three lots of one type of test fabric will be evaluated along witr, one lot of an untreated 
control fabric will be treated in parallel and will be designated as one "set". 

One set of fabric, designated as the 0 wash condition will be tested as is (i.e., without 
pre-stressing or washing). The second set, designated as the 20 x wash/drying 
condition will be tested after 20 wash/drying cyc{es, each of which will Include simulated 
environmental stressing. 

' AATCC: American Associatlon of Textite Chemists and Cotorists 
® 	Z  DISIT55: Dlsinfectant Technical 5cience Section 

Proto co I: 619.2.02.26.13 
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0 
	Protxol: Twelve Nour Fungicidal Efficacy Test os Irnpregnated Fabric 

Each condition wiii include a fungicidal efficacy evaivation using five replicate fabric 
carriers for each of the three dots of the test fabric and the untreated controi fabric 
(sir,gie Iot) at one contact time (tweive hours) using Trichpphyton mentagrophytes as 
the challenge microorganism with the aim of showing a three-log (99.9%) reduction of 
the test fabric over the control fabric in twelve hours. 

Table 1 outlines the general procedures to be used for the hvo conditions (0 wash and 
20 x wash/drying). 

For the 0 wash condition, the test and control fabric will be evaivated for fungicida9 
efficacy under ideal conditions (no exposure to wash/drying or sirnuiated environmental 
stressing). 

For the 20 x wash/drying condition, the test and controi fabric_s will be exposed to a 
regirnen to simulate consumer use conditions. The regimen will mimic in use conditions 
via simuiated environmental stressing. The procedures will include exposure to high 
humidity (85-100% reiative humidity (RH)) under incubation (3fit2°C) followed by 
exposure to uitravioiet (UV) in-adiation. In addition the fabric carriers will be inocuiated 

~ with Iow leveis of fungi to mimic recontamination of fabric duririg its life of use before 
exposure to a specified wash and drying procedure. These procedures will provide a 
worse-case scenario for the test and control fabric prior to use fcir the fungicidal efficacy 
evaluation. 

A high-level fungal inoculum preparation will be used for the ef'ficacy tests for both 
conditions (0 wash and 20 x wash/drying) whereas a low--level fungal inocuium 
preparation wiil be used for the 20 x wash/drying sirnuiated use f rocedures. 

AII fungal inocuium preparations (high-level and Iow-level) will be suspended in 
synthetic sweat to mimic a simuiated use biofogical challenge. 

For the effccacy evaivations, the fabric carriers wiA be inocu ated with a high-level 
inocufum preparation and incubated at 36t2°C under humi<I conditions (85-100°/ti 
re9ative humidity (RHj) for the duration of the twelve hour contact time. At the 
conciusion of the contact time, each fabric carrier will be transferrnd to neutralizer and 
processed using stomaching procedures to extract any remaini ig survivors. Samples 
of the neutral+zer recovery broth will be cuitured and after appropriate incubation 
enumerated. 

❑ 
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Tabte 1: 	General procedures to be used for the 0 wash and 20 x wasPtf:irying e:ondl4ions. 

Prin~ary Sumrrtary 
Samples° 

Set 1— Test as is — no pre-conditioning or stressing: 

Unwashed and 1. Fabric carriers will be exposed to UV Irradiation at room temperature (20-25 0C) in a 
Unstressed (0 biological safety cabinet for 30 minutes per side followad by air drying at room 
wash) temperature (20-25°C) for at least 30 minutes before f roceeding to the fungicidal 

efficacy test. 

2. Twelve hour fungicidal efficacy evaluatlon performed. 

3. Fungal challenge: Fabric carriers wili be inoculated u: iN an inoculum containing 
synthetic sweat as orgrnic soil with a final concentratian of 14 5  — 10' conidip(mL (high- 
tevel preparation). 

4. The inoculated fabric carriers will be incubated as soon as possible post-inoculation at 
36r2°C, 85-100°/, RH until the conciusion of a twelve tiour contact time in open Petri 
dishes. The contact time will be initiated immediatbRy -sfter inoculation. 

5. At the conclusion of the twelve hour contact tlme, the fabric carriers will be neutralized 
and cultured. 

Set Z— 20 washldrving cvcles (to Include envlronmental stressing and iwash and drying conditions) : 

Wash/Drying (20 1, 	Pre-conditioning (applicable p ►ior to the first washldryi ia cvcte onhr): 	Fabric carriers wltl 
cyeles, including be incubated at 36t2°C, 85-100% RH for 24 hours follawed by UV Irradlation at room 
environmental ternperatune (20-25°C) in a biotogical safery cabinet fo" one hour before the initial fungat 
stressing) challenge as outlined In Step 2, part b betow. 

2. 	Environmental stressing conditions: 

a. Fabric carrlers will be dried at 36t2°C, 85-100% F:H `or two hours and UV 

irradiation at room temperature (20-25°C) in a bioiogical safety cabinet for 15 min to 
mimic wear and tear (appllcable to washldryinq pycles 2— 20 onty). 

b. Fungal challenge: Fabric carniers will be Inoculatei using and inoculum cont.aining 
synthetic sweat as organic sofl with a final concenJation of 10 2  — 103  conidialmL 
Ilow-tevel pre?arationf.  

c. Fabric can•lers will be draed at room temperature (:?0-25°C) for 20-30 minutes. 

3. 	Wash condition: Fabric caniers witl be exposed to 801 15°C water containing a 
commonly used detergent, such as Woolite® and btea-,h :`or 10-12 minutes. 

4. 	Rinse condition: Fabric carriers will be thoroughly inst-d with sterile tap water to assure 
that there Is no residual detergent or bleach remair.ing that may kill the test 
microorganism or interfere with tho ionic release or intf rfere with the fungal assay itself. 

5. 	Drying conditlon: Fabric carriers will be tumble dried at 175t30°F (62-96°C) for 20 - 30 
minutes. 

6. 	Repeat steps  2— 5 until the cQrnpletion of 20 cvcles . 

Protocol: 619.2.02.26.13 

r: 
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® 	Prctocol: Twelve Hour Fungicidal Efflcacy Test of Impregnated Fabric 

3®': 2(continued) ° Test f}ost 20 Mah/drYin4 GYCIes: 

Wa,sh/Drying (20 I  
cycles, including 1. Fabric carriers will be exposed to UV irradiation at room temperature (20-25°C) in a 
environntental biological safety cabinet for 30 minutes per side followed by air drying at room 
stressing) ternperature (20-25°C) for at least 30 minutes before proceeding to tf!ta sanitizer test 

2. Twelve hour fungicidel efficacy evaluetion perforrned. 

3. Fungal chall®nge: Fabrjc carriers wili be inoculated using an inoculum containing 
synthetic sweat as organic soil with a flnal concentration of  105  — 107  conidia/mL.  

4. The inoculated fabric carriers will be Incubated as soon as possibfe post-Inoculatton at 
36t2°C, 85-100% RH until the concfusion of a twelve hour contact time in open Retri 
dishes. The contact tlme will be Initiated immediatety after inoculation. 

5. At the conctusion of the twelve hour contact dme, the fabric carriers will be neutralized 
and cuttured. 

®thers Plotea No. lots/replicates: 3 lots, 5 reps (test fabric) and 1 lot, 5 reps (control fabric) 

Target log reduction: 3-lags within 12 hours 

"t&c6s set m3 /ots 7"est fabric ¢I 1®t tlntnesf®d control fabrlc 

0 
	MATERIALS: 

A. 	Test and control materials wiil be supplied by the sponsor of the study. The test 
materiais wlill be tested as supplied by the sponsor uniess directed otherwise. AII 
applicable operations performed on the materiais such as dilution or speciaiized 
storage conditions must be specified by the sponsor before initiation of testing. 

The sponsor assures the testing facility management that the rnaterials have 
been appropriately tested for identity; strength, purity, stabiiity, and uniformity as 
applicabie. MIOROBIOTEST will retain all unused test Fnateriais for a periocl of 
at ieast three months after compietion of .the test, alhd th®n discard them in a 
manner that meets the approvai of the safety officer. 

~ 	 . 

Protocof: 619.2.02.26.13 
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® 	

Protocol: Twelve h9our Fungicidal Efficacy Test of lmpregnated Fabric 

B. 	Materials supplied by MICRO8IOTFST, inc(uding, but not limited to: 

1. Challenge microorganism (requested by the sponsor of the study): 
Tvichophyton mentagrvphyfes, ATCC 9533 

2. P1Aiscellaneous laboratory equipment and suppiies including 
microporous fiitration apparatus, and laundrometer. 

3. Media and reagents: 
a. Steriie tap water 
b. VVoolite®, Reckitt Benckiser 
C. Bleach, commercially avaiiabie 
d. Sterile saline solution (SS) 
e. Neutralizer: 2X Letheen Broth 
f. Sterile Phosphate Buffer Dilution VYater (:P3DVV) 
g. Neopeptone Glucose Agar (NGA) 
g. Synthetic sweat (acidic) 3  

e 	0.5 g of L-histidine hydrochloride motiohydrate 
~ ® 	5g of NaCI 

® 	2.29 of Na2HPO4 ° 12h920 
® 	Dissolved in pure (deionized) water (985 mL) 
® 	Niixed with 15 mL of NaOH 0.1 M 
® 	Adjust pH to 5.5 
® 	Sterile fiitered using 0.22Nm filter. . 

TES'T Sl°STEI'W 1®ENTIFICATI®fV: 

AII test and control tube racks vuill be labeled with microorganism, test material 
identification (if applicable) and project number prior to initiation of the study and during 
incubation. Petri dishes wiil be labei'ed with microorganism prior to initiation of the study 
and microorganism and project number during incubation. 

' Nakashima H, Miyano N, Takatuka T. Elution of rnetals wlth Artiricial Sweat/Saliva from Inorganic 
Antimicrobials/Processed Cloths and Evaluation of Antlmicrobial Activity of Cloths. Joumef of He®Ith Science 54 (4) 
390-399 (2008). 

® 	Protocol:619.2.02.26.13 
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0 
	Protocol: Twelve Wour Fungicidal EPficacy Test of Impregnated Fabric 

EXPEFtlMENTAL ®ES1 ~°a(V: 

Figure 'i: Study flovv diagram depicting the general procedures. 

Neutrlizer: Neutralizer Effectiveness contro! 

° Three lots of the test fabric and one lot of the untreated control tabnc (five repllcates each) wfll be tested. 
°°Thres lots of the test fabric only (sing/e repticates eact) will be tested. 
'°°f3epresents the worst-cas® scenario for this control. 

Note 9: For the 20 x WBsh/Drying prrocedures, the contaminated test fabric will be air dried for 20-30 minutes before 
befng subJected to the wash subsequent cycle procedures. 
Note 2: Additional controls will be tested as detailed in Section D. 

0 
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~ 	Protocol: Tweive Hour Funglcidal Efficacy Test ot Irnpregnated Fabric 

A. 	Inoculum preparation: 

The fungus will be inoculated from the stock culture onto fVGA plates and 
incubated at 25-30°C for >_10 days, but s 15 days or lintil sporulation occurs. 
When the cultures appear to be mature, the mycelial mats will be removed from 
the surface of at ieast five plates and macerated with SS in a sterile glass tissue 
grinder. The suspension will be filtered through sterile class wool to remove the 
hyphae. The density of the conidial suspension will be determined by serially 
diluting the prepared culture in SS. Aliquots from selected dilutions will be plated 
on duplicate NGA plates. The plates will be incubated for 3-5 days at 25-30°C. 
The suspension will be stored at 2-10°C for up to four weeks for use in the test. 

On the day of each use, the suspension will be adwusted to yield the desired 
inoculation range using Synthetic Sweat to yield the desired inoculation 
concentration range; this dilution will be documented and reported. The 	~ 
minimum dilution of inoculum to synthetic sweat used wi!I be at least 1:10. This 
step wili yield a fungal preparation with synthetic sweat as the carrier. 

~ 	 This process will be repeated as necessary for inoculation aspects as necessary. 

S. 	Test and Control Material Preparration: 

The treated test and untreated control fabric samples will be aseptically cut into 1 
x 1 inch carriers. The fabrrc carriers may be tagged with clothing barbs for 
Identihcation and tracking purposes. 

1 	 The fabric carriers required for the 0 wash condition (and associated controls) will 
f 	 be exposed to UV irradiation at room temperature (20-25'C) in a biological safety 
! 	 cabinet for 30 minutes per side followed by air dryirig at room temperature (20- 
~ 	 25°C) for at least 30 minutes. The fabric carriers will then be transfen•ed to sterile 
j 	 Petri dishes before proceeding to the Fungicidal Efficacy Test (Section E). 

~ 	The fabric carriers required for the 20 x wash/drying condition will be processed 
t 	 as outlined in Sections C and D. 

0 
Prota z;ol: 619.2.02.26.13 
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0 	
Protocol: TweMe Hour Fungicidal Efficacy Test of Impregnated Fabric 

C. 	Test Material Simulation of Consumer Use (20 x wash/tirying condition): 

In order to simuiate consumer use and to prove the efficacy of the product over a 
prolonged use period, which will include. environ: -nental stressing and 
wash/drying exposures, the fabric carriers will be processed as follows: 

Fre-conditioning (appiicable  prior to the first wash/drring cycle only ): Fabric 
carriers will be Incubated at 36t2°C, 85-100% RH for 24 hours followed by 
Uii in-adiation at room temperature (20-25°C) in a biological safety cabinet 
for one hour before the initial fungal challenge as outlined in Step 2, part b 
beiow. 

2. 	Environmentat stressing conditions: 

a. Fabric carriers will be dried at 36t2°C, 85-100% RH for two hours and 
UV irradiation at room temperature (20-25°C) in a bioiogical safety 
cabinet for 15 min to mimic wear and tear .  (applicabie to wash/dryino  
cycles 2 — 20 only ) 

b. i=ungal challenge: Fabric carriers will be inoculatsyd using an inocuium 
, 	 containing synthetic sweat as organic soil with a final concentration of 

102  — 10 3  conidip/mL . Each carrier will be inoculated with a 0.1 mt_ 
aliquot of the prepared inoculum. AII fabric c.arriE ~r types (test and 
control) may be inoculated on either side (surface). 

c. Fabric carriers wili be dried at room temperature (20-25°C) for 20-30 
rninutes 

3. VUash condition: Fabric carriers will be exposed to.80t9 5°C water 
containing a commonly used detergent, such as Wooiite®, and bleach for 
10 - 12 minutes. 

	

4. 	Rinse condition: Fabric carriers wiil be thoroughly rinsed to assure that 
there is no residual detergent (Section D and Appenc'ix 1). 

	

5. 	Drying condition: Fabric carriers will be tumble dried at 175t30°F (62-96 0C) 
for 20 - 30 minutes (Section D and Appendix 1). 

6. Repeat steps  2— 5 until the comaletion of 20 cycles 

	

7. 	After 20 complete cycles, the fabric carriers will be processed as detailed in 
the Fungicidal Efficacy Test section (Section E). 

0 	Prrotoco1:619.2.02.26.i3 
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® 	Protocol: Twelve Hour Fungiddal Efficacy Test of Impregnated Fabric 

D. 	FabrPc Carrier ylJashing and Drying (20 x wash/drying condition): 

The simulated washing cycies will be conducted using a modification of the 
Petrocci and Ciarke method published in JOAC, 1981 4, as well as the ASTM 5  
method E2274-03, "Standard Test Method for Evaivation of Laundry Sanitizers 
and Disinfectants" for the evaluation of laundry products for use in top-load or 
standard laundering operations and ASTIVI method E2406, "Standard Test 
Method for Evaluation of Laundry Sanitizers and Disinfectants for Use in High 
Efficiency l/Vashing Operations". 

An "efficacy indicator" is not available for this product. A worst case washing 
condition will include exposing the fabric carriers to 80t15°C hot water containing 
a strong, commonly used detergent such as Woolite® mixeJ with bieach. 

The fabric carriers will then be thoroughly rinsed witt' sterile tap water until it is 
assured that there is no residual detergent solution that may interfere is with the 
ionic reiease or interfere with the fungal assay itseff. -  

~ 	After each wash cycle the fabric carriers wlll be tumble d°ied at '975t30°F (62- 
96°C) for 20 - 30 minutes. 	 $I  
See Appendix I for details regarding the specific procedures for the wash and 

e 
drying procedure. 

Once the regimen has been conducted for 20 complete cycles, the fabric carriers 
will be exposed to UV irradiation at room terrtperature (20?-25°C) in a biological 
safety cabinet for 30 minutes per side followed by air drying at room temperature 
(20-25°C) for at least 30 minutes. The fabric carriers will then be transferred to 
steriie Petri dishes before the initiation of the Fungicidal Efficacy Test (Section 
E). 

° Petrocci and Clarke, J. AssociaGon of Offlcial Analytical Chernlsts'(AOAC), 52:636-F42. 
' ASTP/I: American Soclety of Test rnaterials 

0 	Protocol:619.2.02.26.13 
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~ 	Protocol: Twelve Hour Fungicidal Efficacy Test of Impregnated Fabric 

E. 	Fungicidal Effecacy Test (performed using both conditions) 

Five replicate fabric carriers per lot of the treated .test and untreated control 
fabric will be evaluated in this study using three lots of he test fabric and one lot 
of control fabric. ®ne exposure time wiil be evatuatec for each repficate fabric 
carrier with the aim of showing greater than an average 3-log (99.9%) reduction 
in twelve hours of the treated test fabric over the untreated control fabric. 

The following procedures will be performed in two independent phases whereas 
the initial phase witl include the evaivation of the 0wash fabric carriers will be 
tested without being subjected to the simulated envirenmental stressing or the 
wash/drying cycle regimen. 

The secondary phase will be performed using fabric carriers which have been 
subjected to the. 20 x wash/drying condition. 

A 0.1 mL aliquot of a high-levef culture preparatiora (containing 10 5  — 10 7  

	

~ 	conidia/mL) will be used to inoculate each fabric carrier by pipetting across the 

	

° 	 area of each fabric carrier ensuring consistent distribution across all fabric 
carriers. Ali fabric carriers (test and control) may be inocu(ated on either side 
(surface). 

The inocuiated fabric carriers will be incubated as soon as possible post- 
inoculation at 36t2°C, 85-100% RH until the conclusion of the twelve hour 
contact time in open Petri dishes. The contact time will be initiated immediately 
after inocu9ation. 

Upon completion of the contact time, each fabric ctarrier will be aseptically 
transferred to a sterii!e stomacher bag containing_ 90C mL of Neutralizer and 
stomached for approximately five minutes. Post-stomaching, duplicate 0.1 mL, 
1.0 mL and 10.0 mL aliquots will be removed from the bag and transfen•ed into 
independent tubes containing Neutralizer to yield a final volume of 20 mL per 
tube. Each sample tube will be filtered in Its entirety through a 0.45 Nm 
membrane and then the filter membrane will be rinsed using approximateby 40 
mL of the Neutralizer. The fi(ter membranes will be rc-moved and placed onto 
individual NGA plates. Ail plates will be inverted and incubated at 25-30°C for 3- 

	

~ 	5 days. 

Protocol: 619.2.02.26.13 
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9 	
Protocol: TwePve Hour Fungicidal Efficacy Teat of Impregnated Fabric 

F. 	Controls 

1. Neutraiizer effectiveness control: 

This control wiii be included to demonstrate absence of residual 
antimicrobial activity post neutralization. 

For each lot of treated test fabric, a single carrier will be subcultut -ed into a 
steriie stomacher bag containing 100 mL of the Neutralizer and 
stomached for approximately five minutes. 

Post-stomaching, duplicate 0.1 mL, 1.0 mL and 10.0 mL aliquots will be 
removed from the bag and transferred into independent tubes containing 
the neutralizer to yield a final volume of 20 mL per tube. Each sample 
tube will be filtered through a 0.45 Nm mernbrane and the filter apparatus 
wiil be deactivated. Approximately 40 mL of the Neutralizer will be added 
to the filter cup containing the filter membrane anci fewer than 100 conidia 
of the chalienge microorganism will be added to the Neutralizer. The 

~ filtration apparatus wiil be. activated to draw thN Neutralizer containing 
fewer than 100 CFU conidia through the filter membrane. The membrane 
filters will be removed and placed onto individual PJGA plates. 

The count of the fungi added to the Neutraiizer will be confirmed via 
standard filtration technique. Duplicate samples o'` the selected aliquot will 
be individualty processed. The membrane filters will be placed onto 
individual NGA plates. AII plates will be incubated with the test. 

2. High-level and Low-level Inoculation Confirmation: 

Each day that inoculations are performed duriny the 20 x wash/drying 
regimen (low-level inoculum), as well as on each day of the fungicidal 
efficacy evaluation (high-leyel inoculum), the CFUimL wil) be confirmed by 
serially diluting the preparation using PBDW and plating selected aliquots 
from appropriate dilutions using duplicate NGA spread plates. AII plates 
wlll be inverted and incubated at 25-30°C for 3-5 days. 

0 	Protocof:619.2.02.26.13 
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® 	 Profocol ~ Twelve Fiour Funglcddal Efficacy Test of Impregnated Fabric 

3. Sterility controls 

On the day of each fungicidal efficacy evaluetion, duplicate 0.1 mL 
aliquots of Neutralizer and PBDW will be .plated using independent NGA 
spread plates. These plates, along with duplicate fVGA plates will be 
incubated with the test. 

4. Confirmation of the challenge microorganism: 

®n the day of plate readings for each fungicidal t;fficacy evaluation (0 
wash and 20 x wash/drying conditions), one isolated colony from an 
untreated control fabric plate will be examined visually for colony 
morphology and wet preps observed to confirm identity. An isolated 
colony from a treated test fabric plate (if app9icable) wiil be treated in the 
same manner and compared to the untreated r,,ontrol fabric prep. The 
results will be reported in the final report. 

0 
	TE sT ACCEfPTAPICE CRITERIA: 

The test w911 be acceptable for evafuation of the test results if the criteria listed beiovv are 
satisfied. The study director may consider other causes thdt may affect test reliability 
and acceptance. 

® 	Neutralizer must be proven to be effective whereas the difference between 
the confirmed CFU added is within 0.3-Log of thc° recovered CFU for the 
treated fabric samples. 

® 	The untreated control fabric counts must average ; ~ 1.0 x 104  CFU/carrier 
® 	AII sterility controls must be negative for growth. 

PRODIJCT E!/AL.UA'TION CRITERIA: 

To meet the proposed effectiveness requirements, the average CFU/carrier recovered 
for the treated test fabric must achieve a three-log reduction (99.9%) in viable 
rraicroorganisms over the average CFU/carrier recovered fcr the control fabric is 
required. 

0 
	Protoco1:699.2.02.26.93 
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~ 	Protocol: Twefve Hour Fungicidal EfAcBcy Test of Impregnated Fabnc 

CONFIDENTIALITY: 

AII data generated at MICROBIOTEST are he4d in strictest corifidence and are avaiiable 
only to the sponsor. In turn, no reference to the work, data, or MICROBIOTEST may be 
rnade public without the written consent of MICROBIOTEST.. 

RiEPORT FORN1AT: 

MICROBIOTEST employs a st,andard report format for each test design. Each final 
report will provide the following information: 

® 	Sponsor identification 
® 	Test materaal Identification 
® 	Type of assay and project number 
s 	®ates of study initiation and completion 
® 	Interpretation of results and conclusions 
® 	Test results presented in tabufar form 
® 	Methods and evaPuation criteria, if applicable 

® 	 ® 	®ates of study initiation and completion 
® 	Signed Quaiity Assurance and Compliance Steitements 

PERSOIdNEL AND TESTINC FACILITIES: 

A study director will be assigned prior to initiation of the test. F'<esumes are mabntained 
ancl are avaifable on r+equest. This study will be conducted at MICROBIOTEST. 

. 	 ~~ 

► :, 

® 	Protcco1:699,2.02.26.93 
MICROBIOT'EST 
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o Pretocol: Twelve Hour Fungicidal Efflcacy Test of Impregnated Fabric 

RECORDS TO BE MAINTAINED: 

AII raw data, protocol, protocol modifications, test material records, final report, and 
correspondence between MICROBIOTEST and the sponsor will be stored in the 
archives at MtCROBIOTEST, or in a controlled facility off site. 

A!I changes or revisions to this approved protocol will be documented, signed by the 
study director, dated and maintained with this protocol. The sponsor will be notified of 
any change, resolution, and impact on the study as soon as practicai. 

The proposed experimental start and termination dates; additlonal information about the 
test material; chaitenge microorganism used; media and reagent identification; and the 
type of neutralizers emptoyed in the test will be addressed in a project sheet Issued 
separately. The date the study director signs the protocol will be the initiation date. AII 
project sheets will be forwarded to the study sponsor. 

r~ 
Table 2: SuMMARY OF PRIMARY TEST AND CONTROL SAMPLES TO BE ASSAYED 

Parameter Fabric Cycles Sample Designation 

1 Test Fabric. Lot # 1 0 Test Fabric, Lot # 1, 0 wash condition, 5 repNcates 

2 Test Fabric, Lot # 2 0 Test Fabric, Lot # 2, 0 wash condition, 5 repllcates 

3 Test Fabric, Lot # 3 0 Test Fabric, Lot # 3, 0 wash condit'ion, 5 replicates 

4 Control Fabric 0 Control Fabric, 0 wash condition, 5 replicates 

5 Test Fabric, Lot # 1 0  Neutralizer Effectiveness Control, 1 replicate 

6 Test Fabric, Lot # 2 0 Neutralizer Effectiveness Control, 1 replicate 

7 Test Fabric, Lot # 3 0 Neutralizer Effectiveness Control, 1 repsicate 

8 Test Fabric, Lot # 1  20 Test Fabric, Lot # 1,  20  x wash/drying  condition,  5  replicates 

9 Test Fabrtc, Lot # 2 20 Test Fabric, Lot # 2, 20 x wash/drying condition, 5 repiicates 

10 Test Fabric, Lot # 3 20 Test Fabric, Lot # 3, 20 x wash/drying condition, 5 repNcates 

11 Control Fabric 20 Control Fabric, 20 x wash/drying condition, 5 replicates 

'Kepresents wash/ctlrying and simulated envtronmental stressmg proceaures. 

Protocol: 619.2.02.26.13 
MICROBIOTEST 
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0 
	Protocol: Twelve Ffour Fungicidal Efficacy Test of Im?regnated Fabric 

MISCELLANEOUS INFORNIATION: The following information is to be campieted by 
sponsor befiore initiation of study: 

A. 	Name and address: 	Cupron Inc. 
Suite 123 
800 East Leigh Street 
Richmond, VA 23219 

B. Test fabric: 

Active ingredient: 

Lot No 1: 
Lot No 2: 
Lot No 3: 

C. Controt fabric: 

Lot No. 

75% Cupron Polyester / 25% Nyton 

Copper oxide 

501 
502 
503 

500 

D. Fungicidai efficacy evaluation conditions: 

® 	 Contact time: 	 12 hours 

Environmental: 	 36t2°C @ 85-1.00% RH 

E. Precautions/storage cond'itions - see MSDS or Certificate of Analysis 
❑ provided 	0 not provided 

Note: all Test and Controi fabrics were manufactured on 07106/11. 

REPORT FIANDLING: The sponsor intends to submit this information to: N US EPA 
❑ IJS FDA ❑ Health Canada ❑ CAL DPR ❑ ARTG ❑ other: intemal Purposes 

STUDY CONDl1CT: 	GLP ❑ non-GLP 

PRDTOCOL APPROVAL: 

Sponsor Signature: 	 _ ` _ _ 	 Date: 
Alastair B. Monk, PhD 	- 

=--._.~-- —'  
Study Director Signature: 	 i 	'~ 	 _ Date: C~6./ 7...T  

0 	
Angela L. Hollingsworttr ' 

Protocol: 619.2.02.26.13 
MICROBIOTEST 
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® 	 Protocfll: Twelve Hour Fungicidal Efficacy Test of Impregnated Fabric 

APPENDIX I 

Simulation of Washing and Rinsing Fat`fric 

W,ash and rinse cvcle: 

®etergent and bleach soiution preparation: The detergent (VVooiite or equivalent) 
and bleach will be diluted using 80±15°C steri9e tap water as directed by the lab®I 
of the products for standard laundering applications. 

The prepared detergent solution" will be added to t:he expostjre chambers 
[Mason (or equivalent) jars] in 60 mL portions per charnber. The fabrac carriers 
will be added to the exposure chambers containing the detergent solution (each 
fve replicate set will be maintained in independent jars; tt ►ree test sets and one 
untreated control set for a total of four jars). 

The exposure chambers wilt be placed into a laundrometer (a device that will be 
used to simulate tumble-wash; the tumbling action will be maintained at 40-60 

Ol RPM) and the device will be activated for 10 - 12 minutes. The tumb{ictg device 
will be inactivated and the detergent solution will be discarded from the exposure 
chambers without removing the fabric carriers. 

The fabric carriers will then be thoroughly rinsed until it ls assured that there is no 
residual detergent solution that may interfere with the ionic release or interfere 
with the fungal assay itself. Sterile tap water (maintained at room temperature, 
20-25°C) will be used for the rinae cycle. At least 60 mL of tap water wiil be 
added to each exposure chamber containing ttie fabric carriers. The exposure 
chambers will be placed into the laundrometer and the -  device will be activated for 
five - seven minutes (with the tumbling action maintained at 40-60 RPM). 

After rinsing, the fabric carriers will be removed from the exposure chambers and 
blotted dry by pressing between sterile paper toweis. 

'Note: tor detergent solution preparation: a simu4ated "small kiad" for a standard washer 
(approximately 13-Galions, or 49,205 mL). For the Woolite detergent, the volurase recommended 
for a small load is approximately 20 mL, For the bleach, '/, cup, or 177.4 mL is recommertded. 
For each wash cycte, 492 mL of tap water was warmed to the designated temperature and mixed 
with 0.2 mL of VVoolite detergent and 1.8 mL of bleach. From this preparation, 60 mL afiquots 

	

40 
	were dispensed as requlred. 

Pro tc coJ : 619.2. 02 .26 .13 
MICR®BI®`fEST 
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o Protocol: Twelve Hour Fungicidal Efflcacy Test of Impregnated Fabric 

APPEBVDIX 1(c®ntinued) 

Sinaulation ®f VNashing and Rinsing Fataric 

Tumbie drying Cycie: 

The fabric carriers wiil be pfaced into individuai iaund ~~ ring bags (one bag for 
each group of five repiicate carriers for manipulation..purposes) and tumble dried 
for 20 - 30 minvtes at g 75t34°F (62-96°C). 

The test and controi fabric carriers wiii be dried in independent dry cycies 
however the test fabric carriers for each of the three test lots may be dried 
together. 

~ 	
. .. 

,. 	. F.' ~ ' 

~ 
Proto.̂.ol: 619.2.02.28.13 
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MICROBIOTEST, 105 Carpb-er Dr., Sterling, Virginia 20164 	- 

Date Issued: 02/28 /13 Project Sheet No. 1 Page No. 1 Laboratory P-oject Identification No. 619-135 
TUDY TITLE: Assessment of Fungicidal Efficacy of —  STUDY DIRECTOR: Angela L. Hollingsworth 

Copper Oxide Impregnated Fabric After Twelve Hours
of Exposure - Trichophyton mentagrophytes 

~ O ` /Z ~ 

Signitu'rb . 	 Date 
TEST AND CONTROL ARTICLES: LOT NO: DATE RECEIVED: DS NO: 
75% Cupron Polyester / 25% Nylon 501 02/26/13 D107 
75% Cupron Polyester / 25% Nylon 502 02/26/13 D108 
75% Cupron Polyester / 25% Nylon 503 02/26/13 D109 
Control Fabr;c 75% Pol ester / 25% N lon Untreated 500 02/26/13 D106 
PERFORMING DEPARTMENT: STORAGE CcaNDITIONS: Location: G6 
Applied Microbiology Laboratory ■ Dark ■ Ambient Room Temperature 
_ ❑ Desiccatcr ❑ Freezer ❑ Refri erator ❑ Other: 
PROTECTIVE PRECAUTION REQUIRED: MSDS ❑Yes / ■ No 	 _ 
PHYSICAL DESCRIPTION: ❑ Solid ❑ Li uid ❑ Aerosol ■ Other: Fab ric  
PURPOSE: See attached protocol. AUTHOR IZ_ATION: See client signature.  
PROPOSED EXPERIMENTAL START DATE: 02/28/13 	TERMINATION DATE: 03/19/13 	

~  CONDUCT OF STUDY: ❑ FDA ■ EPA ❑ R&D ■ GLP ❑ GCP ❑ Othe r: Internal Purposes 
SPONSOR: Cupron Inc, CONTACT PE:RSON: Alastair B. Monk, PhD 

800 East Leigh Street, Suite 123 Phone: 	 804-381-5514 
Richmond, VA 23219  E-mail:. 	 amonk@cupron.com  

TEST CONDJTIONS: 

allenge microorganism 

Active ingredient: 

Neutralizer: 

Contact Time: 

Contact Temperature 

Environmental Condition 

Inoculum carrier: 

Incubation Tirne(s): 

Incubation Temperature(s) 

Trichophyton mentagrophytes, ATCC 9533 

Copper oxide 

Letheen Broth — 2X 

12 hours 

36t2°C 

85-100% RH 

Synthetic sweat (acidic) 

3-5 days 

25-30°C 

Comments: This test will be conducted using two independent sets of fabric carriers whereas one set will undergc 
the fungicidal efficacy evaluation based on a 0 wash regimen and the secondary set will undergo the efficacy 
evaluation after a 20 x wash/drying regimen. 

Note: all Test and Control fabrics were manufactured on 02/06/11. 
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MicroBioTest, A Division of Microbac Laboratories, Inc. 	105 Carperiter ur., Sterling, Virginia 20164 

te Issued: 03/25/13 Proiect Sheet No. 2 Paqe No. 1 Laboratory Project Identification No. 619-135 
STUDY TITLE: Assessment of Fungicidal Efficacy of STUDY DIRECTOR: Angela L. Hollingsworth 
Copper Oxide Impregnated Fabric After Twelve Hours ~~ ~' /l~~ 	-' 	l 	J 

~  3 2 ~ /}  of Exposure - Trichophyfon mentagrophytes  -`  
Signaturoe 	 Date 

TEST AND CONTROL ARTICLES: LOT NO: DATE 	EIVED: DS NO: 
75% Cupron Polyester / 25% Nylon 501 02/26/13 D107 
75% Cupron Polyester / 25% Nylon 502 02/26/13 D108 
75% Cupron Polyester / 25% Nylon 503 02/26113 D109 
Control Fabric (75% Pol ester / 25_ % N lon Untreated) 500 02/26/13 D106 
PERFORIVIING DEPARTMENT: STORAGE CCrNDITIONS: Location: G6 
Applied Microbiology Laboratory ■ Dark ■ Ambient Room Temperature 

❑ Desiccator G Freezer ❑ Refrigerator ❑ Other:  
CONDUCT OF STUDY: ❑ FDA s EPA ❑ R&D ■ GLP ❑ GCP ❑ Other: Interna! Pur oses 
SPONSOR: Cupron Inc. CONTACT PERSON: Alastair B. P/lonk, PhD 

800 East Leigh Street, Suite 123 Phone: - 	 804-381-5514 
Richmond, VA 23219 amonk@cupron.com  _E-mail: 

EXPLANATION: 

Protocol Amendment(s): 

1. The protocol inadvertently describes the temperature range for the tumbie drying conditions ~ 	
required for the Fabric Carrier VUashing and Drying component as 175±30°F (62-96 1C). 	The 
temperature range intended was 62-96°C. AII references to 175t30°F should be disregarded. 
This amendment serves to correct a typographical error in the protocol. 

2. For all references to the manufacture date of the three lots of the treated fabric and the single 
lot of the control fabric; the date was 02/06/12, not 02/06/11. 	This amendment serves to 
correct a typographical error in the protocol as weil the initial proj¢:cfi sheet. 

• 
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